The descriptions of the optimal method for placing a cervical collar incision for thyroidectomy or parathyroidectomy are varied. It has been our impression that a collar incision marked in the neutral upright neck, migrates superiorly relative to the sternal notch when the patient is placed in the supine position. The aim of this study was to investigate the validity of this impression and to assess whether this is influenced by patient factors and/or pathology. Methods: Fifty patients undergoing either thyroid or parathyroid surgery had a planned incision marked 1 finger-breadth (17 mm) above the sternal notch when sitting in the upright position. When placed in the supine position, with neck extended, the distance from the sternal notch to the marked incision was remeasured. Patient variables such as body mass index, height, weight and neck circumference were documented prospectively and data were recorded on operative details and tumour pathology.
INTRODUCTION
During the 1850s operations on the thyroid gland were undertaken via longitudinal, oblique or vertical neck incisions. 1 Jules Boeckel of Strasbourg introduced the collar incision to thyroid surgery in 1880 and this approach was popularized by Theodore Kocher. 1 Modern texts of operative surgery commonly describe a collar incision as the appropriate neck incision for thyroidectomy or parathyroidectomy. [2] [3] [4] [5] [6] These descriptions differ as to the correct position of the incision. Descriptions include:
(1) 1.5-2.0 cm superior to the sternoclavicular joints, preferably in a pre-existing skin crease. 2 (2) 1 cm caudal to the cricoid cartilage. 3 (3) 2 finger-breadths above the sternal notch. 4 (4) Midway between the sternal notch and the notch of the thyroid cartilage. 5 (5) At the root of the neck just above the clavicles. 6 The above incisions are all made with the patient supine and the neck hyperextended. In this position, we believe it is difficult to predict the position of the scar in the neutral upright neck -the position of the scar seen by the patient.
We believe the optimal position of the scar in the neutral upright neck is 1 finger-breadth above the sternal notch, just above the clavicles. This position reduces the possibility of a hypertrophic scar which is said to be more frequent when the scar lies over the manubrium. 3, 7 Furthermore, this position allows the scar to be hidden by clothing. 3 Unsightly scars can initiate complaints and such wounds can provide grounds for litigation. 8 It has been our impression that there is a difference in the position of a collar incision relative to the sternal notch when it is made with the neck extended, compared to when it is made along a line marked in the neutral upright neck. The aim of this study, therefore, was to prospectively compare the position of our optimal collar incision in the neutral, upright neck, with its position in the supine, hyperextended neck, and to evaluate if this position is influenced by the degree of thyroid or parathyroid pathology.
METHODS
Approval was granted for this study by the Ethics Committee of South Western Sydney Area Health Service. All patients were documented (measured) prospectively. Preoperatively, with the patient sitting upright and looking straight ahead, the measurement of 1 index finger-breadth was marked in the midline superior to the sternal notch. This then provided the lowermost point of a skin crease curvilinear incision (concave up). At the same time the patient's neck circumference was measured. The goitre was assigned a World Health Organisation (WHO) classification. 9 
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That is, a goitre grade '0' describes no visible or palpable goitre. A goitre grade 'l' describes a palpable yet non-visible goitre and a goitre grade '2' is given to those with an obviously visible and palpable goitre. Once the patients were anaesthetized, a 1 L flask of intravenous fluid was placed transversely in line with the spines of the scapulae beneath the patient, and the neck was comfortably extended with the head resting in a gelatinous head-ring. The distance was then remeasured from the midpoint of the proposed incision to the sternal notch and documented.
The incision was performed with a scalpel through platysma. After the operation was completed, the skin was closed with interrupted subcuticular vicryl, and steristrips were applied. Any redness of the wound was diagnosed as early wound infection and was treated empirically with a 5 day course of an oral cephalosporin.
Continuous variables were compared using Student's t-test and one way analysis of variance (ANOVA), and categorical variables were tested for associations using the χ 2 test. Paired t-test and repeated measures of ANOVA were used where appropriate. Finally, a multivariate regression analysis was conducted to determine predictive factors for the difference in the two measurements. All statistical analyses were conducted using SAS (SAS Institute Inc. Cary, North Carolina, USA). P < 0.05 denotes statistical significance.
RESULTS
Fifty patients undergoing a primary thyroid or parathyroid operation were evaluated. There were 14 men and 36 women with a mean age of 51.3 years ( Table 1) .
The distance between the sternal notch and the midpoint of the collar incision marked in the neutral, upright neck was 1 finger-breadth (SJ) or 17 mm. The mean distance between the sternal notch and the midpoint of the collar incision in the supine, hyperextended neck was 37.7 mm. The average change in the distance from the sternal notch to the midpoint of the collar incision in the extended neck compared to the upright neck for all cases was 20.7 mm (P = 0.0001).
The change in distance for the cohort was then analysed with respect to patient characteristics and the type of neck pathology (Table 2 ). Factors such as age, body mass index (BMI), neck circumference, presence of a goitre, weight of the gland and the type of surgery did not significantly affect the measured distance in the sitting and lying positions. Furthermore, there was no statistically significant change in distance for those patients with a WHO classification for goitre of '0' compared with those with a WHO classification of '2' (21.1 mm and 21.2 mm respectively).
Finally, in a multivariate regression model, none of the variables in Table 2 were significant predictors of the difference in the distance between the sitting and the recumbent positions.
CONCLUSIONS
This study demonstrates that a proposed collar incision marked in the neutral upright neck, moves on average 21 mm when a patient is subsequently positioned for surgery with the neck in the supine, extended position. The amount of movement is independent of neck pathology. This finding has implications for surgeons undertaking thyroid or parathyroid surgery.
There are many articles in the literature that report the complications of thyroid and/or parathyroid surgery, however, these reports concentrate on nerve injury and hypoparathyroidism. [10] [11] Cosmesis is an important issue in thyroid and parathyroid surgery that is not explored very often. The few publications that refer to it, note that it is a cause for concern for patients, with an improperly placed incision attracting significant morbidity. 8, 12, 13 An incision placed too superiorly may be prominent, while one placed too inferiorly may lead to hypertrophic and possibly keloid scarring. The planned incision, which we measured with the patient upright, migrated an average of 21 mm superiorly with the patient supine. By deduction, an incision marked in the supine position will migrate an equal distance inferiorly regardless of pathology or patient factors. Therefore, an incision marked with the patient supine, placed approximately 2 finger-breadths above the sternal notch would provide a similar outcome to our proposed incision.
We therefore recommend that the optimal position for marking the midpoint of a collar incision is 1 finger-breadth above the sternal notch in the neutral upright neck, or 2 finger-breadths above the sternal notch in the supine, extended neck. This allows for excellent cosmesis and minimizes the risk of hypertrophic scarring.
